Background The persuasiveness of gain-framed and lossframed messages for smoking cessation may vary by smokers' characteristics. Preliminary research in nontreatment-seeking smokers has shown that level of nicotine dependence moderates the effects of framed smoking messages on quit intentions and smoking cessation attitudes. Nicotine dependence as a potential moderator of message framing effects on actual smoking outcomes among treatment-seeking smokers remains to be determined. Purpose This secondary analysis of data from a smoking cessation trial (Psychol Addict Behav. 2007; 21: 534-544) examined nicotine dependence as a moderator of message framing effects on smoking cessation success. Methods Dependence scores were dichotomized into high and low dependence (n=249). Results Among high-dependent smokers, gain-framed messages were associated with higher levels of smoking abstinence both during and post-treatment than loss-framed messages. There was no differential effect of gain-versus loss-framed messages among low-dependent smokers. Conclusion These preliminary findings suggest that the effectiveness of message framing interventions for treatment-seeking smokers may vary by smokers' level of nicotine dependence.
Introduction
According to prospect theory, individuals' willingness to incur risks to avoid undesirable or to pursue desirable outcomes depends on how information is framed [1, 2] . Choices emphasizing benefits (i.e., gain-framed) may persuade individuals to engage in low-risk, relatively certain behaviors. Conversely, alternatives emphasizing costs (i.e., loss-framed) may convince individuals to engage in risky, less certain behaviors. Thus, framing a message in gain versus loss terms may have different effects on behavior despite both appeals being factually equivalent.
Prospect theory has implications for health decisions. It has been proposed that the persuasiveness of loss-and gainframed messages depends on the type of behavior [3] . Gain-framed messages may be more convincing for health behaviors that have relatively certain outcomes (i.e., prevention of disease) such as applying sunscreen, obtaining surgical procedures, engaging in physical exercise, and promoting dental hygiene [4] [5] [6] [7] [8] [9] [10] . On the other hand, lossframed messages may be more persuasive for behaviors with reasonably uncertain outcomes (i.e., possible detection of illness) such as HIV testing and mammography screening [11] [12] [13] . While several studies demonstrate message framing effects according to behavior type, a recent meta-analysis of message framing studies revealed that as a whole, the effects of gain-framed messages on health prevention behaviors are small [14] .
Research on the persuasiveness of gain-versus lossframed smoking messages also is mixed [14] . While some studies have demonstrated either an advantage of lossframed smoking messages or no differential effect of smoking message frames [15, 16] , there are several other studies that have shown an advantage of gain-framed messages for increasing positive smoking cessation attitudes, intentions to quit or not initiate smoking, quit attempts, and the likelihood of smoking abstinence [1, [17] [18] [19] .
In light of these findings and the recent message framing study meta-analysis, research has begun to refine the optimal conditions for using gain-and loss-framed messages beyond behavior type [20] . This research considers how characteristics of message recipients and how they think and feel about a behavior potentially moderate the effectiveness of framed messages [21] . Moderating variables identify for whom or under what circumstances a treatment works best [22] . Common themes to emerge from this research are that gain-framed messages may be more persuasive for individuals who maintain positive perceptions of behavior and are motivated by positive outcomes [20, 23] .
Preliminary moderators of framed smoking message effects have been identified. Gain-framed smoking messages may be more persuasive among smokers low in need for cognition (i.e., utilize more peripheral processing of information) [18] , among female smokers who perceive low smoking cessation risks [24] , and among promotionfocused adolescents (i.e., sensitive to advancement opportunities) [25] . On the other hand, loss-framed messages may be more convincing among smokers with high selfefficacy and prevention-focused adolescents (i.e., sensitive to hazard occasions) [25] .
A study by Moorman and van den Putte [26] suggests that nicotine dependence and quit intentions may also moderate the effects of framed smoking messages. Gainframed messages were associated with a greater increase in quit intentions and positive attitudes toward smoking cessation among non-treatment-seeking smokers with either low nicotine dependence or weak baseline intentions to quit. In contrast, loss-framed messages were more persuasive for smokers' with both high dependence and strong quit intentions. The results appear to contradict the tenets of prospect theory that would suggest that gain-framed messages would be more persuasive in high-dependent and motivated smokers. Quitting smoking is a preventionbased behavior, and gain-framed messages may be more convincing when people are focused on the potential benefits of a behavior. Moorman and van den Putte [26] proposed that gain-framed messages were more effective for low-intended or low-dependent smokers because they had low issue involvement and were not motivated to process smoking cessation messages systematically. While this suggestion is consistent with previous research demonstrating that people with low issue involvement are best persuaded by gain-framed messages [3] , information processing was not assessed directly in this study. Smoking behavior was also not measured leaving to question whether nicotine dependence moderates the effects of framed messages on actual smoking cessation behavior.
The current investigation sought to further examine nicotine dependence as a potential moderator of message framing effects with actual smoking cessation outcomes in a treatment-seeking sample of smokers. It was hypothesized that gain-framed smoking messages would be more persuasive for promoting smoking cessation among high nicotine-dependent smokers than loss-framed messages. In particular, it was anticipated that high-dependent smokers exposed to gain-framed smoking messages would demonstrate greater smoking abstinence and a delayed latency to first smoking lapse compared with high-dependent smokers exposed to loss-framed smoking messages. It was further anticipated that the pattern of findings among lowdependent smokers might not be consistent with the results obtained with non-treatment-seeking smokers by Moorman and van den Putte [26] .
Method

Participants
This is a secondary analysis of data from a randomized controlled trial of message framing for smoking cessation with open-label bupropion slow release therapy (300 mg/day) designed to examine whether messages emphasizing the benefits of quitting (i.e., gain-framed) versus the losses of continued smoking (i.e., loss-framed) would be more persuasive in promoting early smoking cessation success [1] . Eligibility requirements included being at least 18 years of age, smoking at least 10 cigarettes per day for at least 1 year, and having a baseline expired air carbon monoxide (CO) level of at least 10 parts per million (ppm). Participants were excluded for current serious neurologic, psychiatric, or medical illness, and current alcohol dependence. The 249 participants (129 women, 120 men) were primarily white (81.9%), had a mean (SD) age of 42.65 (11.54) years, smoked an average (SD) of 22.61 (9.32) cigarettes per day for a mean (SD) of 25.00 (2.06) years, and had a mean (SD) Fagerström Test for Nicotine Dependence (FTND) score of 5.41 (2.07; range = 1-10).
Procedure
All participants received bupropion slow release therapy (300 mg/day) for a 7-week period (1 week prequit and 6 weeks postquit) and were randomly assigned to receive either gain-framed or loss-framed messages. The intervention consisted of two brief videos, handouts, and a water bottle and air freshener with printed slogans on them. After their quit date, participants attended biweekly research appointments for 6 weeks to complete questionnaires and receive medication refills and gain-or loss-framed smoking cessation messages. "If no one smoked, 430,000 lives would be saved in the United States each year" was an example of a gain-framed message. The comparable lossframed message stated: "Because people smoke, 430,000 lives are lost in the United States each year." More detail about the intervention provided is available in the original article describing this study [1] .
Measures
Fagerström Test for Nicotine Dependence
This 6-item scale is a standardized measure of nicotine dependence that is associated with biochemical measures of smoking and number of years smoked [27] .
. It yields scores ranging from 0 to 10. In the present study, nicotine dependence was dichotomized into high and low dependence (0-5 = low dependence, 6-10 = high dependence) in accordance with the suggested scoring system that 6 or more is indicative of high dependence [28] .
Intentions to Quit Smoking
This 2-item measure, designed for this study, assessed the strength of smokers' intentions to quit smoking within the next 6 weeks and 6 months on a 5-point Likert scale (1 = not at all strong, 5 = extremely strong) [18] . Intentions were measured before and after the message framing intervention (i.e., at intake and the day before quitting).
Smoking Behavior
Timeline followback (TLFB) [29] [30] [31] methodology was used to assess the number of cigarettes smoked per day within the past 30 days at baseline and the preceding weeks at biweekly appointments. Five primary smoking outcomes were examined: (1) continuous 6-week abstinence from the quit date, (2) point prevalence abstinence over the last 7 days of the 6-week treatment period, (3) latency to smoking lapse during the 6-week treatment period defined as the number of days since the quit day to the first instance of self-reported smoking, (4) point prevalence abstinence over the last 7 days at 12-week follow-up, and (5) point prevalence abstinence over the last 7 days at 24-week follow-up. Smoking abstinence was coded categorically (0 = abstinent, 1= smoking) and defined as self-reported abstinence during the specified postquit treatment period and an expired air CO level ≤10 ppm [32] . Participants who dropped out or missed multiple appointments were coded as smoking. Data for a single missed appointment were coded abstinent if participants reported not smoking and had expired air CO levels ≤10 ppm at the sessions before and after the missed appointment.
Statistical Analysis
To test the model by Moorman and van den Putte [26] , logistic and Cox regression analyses were conducted to evaluate the combined effects of message framing condition and nicotine dependence on (1) continuous smoking abstinence during treatment, (2) point prevalence abstinence during and after treatment, and (3) latency to smoking lapse. Regression models were fitted in steps. In step 1, message framing condition and nicotine dependence were entered. In step 2, the 2-way interaction of message framing condition and nicotine dependence was entered. Post hoc probing of significant interactive effects was then conducted using χ 2 analyses.
Results
Continuous Smoking Abstinence
As shown in Table 1 , there was a significant interaction of message framing condition and nicotine dependence on the likelihood of continuous smoking abstinence 6 weeks following the quit date (Wald = 5.50, p=.02; odds ratio [OR], 0.25; 95% confidence interval [CI], 0.08-0.80). Among highdependent smokers, post hoc probing revealed that those exposed to gain-framed messages were more likely to be continuously abstinent (36%) than those exposed to lossframed messages (15%) (χ 2 (1)=6.89, p=.01; see Fig. 1 ). There was no differential effect of gain-versus loss-framed messages on continuous smoking abstinence among lowdependent smokers (χ 2 (1)=0.39, p=.53).
Point Prevalence Smoking Abstinence
Message framing condition and dependence did not have an interactive effect on point prevalence abstinence at 6 weeks (Wald = Fig. 1 ). There was no differential effect of message framing condition on point prevalence abstinence at follow-up among low-dependent smokers (χ 2 (1)=0.70, p=.40; χ 2 (1)=0.57, p=.45).
Latency to Lapse
There was a non-significant interaction of message framing condition and dependence on latency to first smoking lapse (Wald = 3.30, p=.07; OR, 0.57; 95% CI, 0.31-1.05). Among high-dependent smokers, exposure to gain-framed messages was associated with a longer latency to smoking lapse (OR, 0.57; 95% CI, 0.31-1.05) than exposure to lossframed messages (OR, 0.67; 95% CI, 0.43-1.04), both of which were non-significant.
Discussion
Gain-and loss-framed smoking messages were associated with relatively similar rates of smoking abstinence among low-dependent smokers. Among high-dependent smokers, however, levels of smoking abstinence varied by message framing condition. High-dependent smokers exposed to loss-framed smoking messages had the lowest rates of smoking abstinence across all time-points. Higher nicotine dependence is a predictor of poor smoking cessation outcomes, so it would be expected that high-dependent smokers would have had lower smoking abstinence rates than low-dependent smokers [33] . High-dependent smokers exposed to gain-framed messages, however, had relatively a Continuous abstinence = 6 weeks of non-smoking since the quit date; PP abstinence = 7 days of non-smoking within the past week similar abstinence rates to that of low-dependent smokers. These results suggest that gain-framed smoking messages may be more protective against smoking relapse among high-dependent smokers than loss-framed messages and are consistent with other message framing studies that have shown an advantage of gain-framed messages for promoting smoking cessation [1, [17] [18] [19] . These findings differ from a previous study that showed that loss-framed messages were more persuasive for increasing quit intentions and positive smoking cessation attitudes among high-dependent smokers [26] . Differences between the two study samples may account for the disparate findings. The prior study examined the effects of framed smoking messages in a sample of smokers much younger, less nicotine dependent, and less interested in quitting smoking than the current investigation. For instance, participants in the prior study smoked an average of 11.4±8.7 cigarettes per day, had a mean age of 21.7± 2.7 years, a mean Heaviness of Smoking Index (HSI) (i.e., nicotine dependence level) score of 1.2±1.0 on a scale from 0 to 4, and low average quit intentions of 2.6±2.0 on a scale from 1 to 7. In contrast, smokers in the current study were older (42.7±11.5 years), smoked twice as many cigarettes per day on average (22.6±9.3), had higher levels of nicotine dependence (HSI score: 3.6±1.3), and stronger intentions to quit smoking (4.3±.7; scale from 1 to 5). Although the prior study reported different message framing effects for "low" and "high" nicotine dependence, these dependence levels could more accurately be construed as low to moderate. In contrast, smokers' nicotine dependence levels in this study are in the moderate to high range. These sample differences have important implications. Older, more dependent smokers have likely experienced greater smoking consequences and may perceive greater benefits of quitting smoking than do younger, less dependent smokers. Health concerns are among the leading motives for smoking cessation [34] . It is well documented that heavier smoking and greater nicotine dependence are associated with more negative health consequences [35] . Higher scores on the Fagerström Tolerance Questionnaire (FTQ) and the FTND (i.e., more severe dependence) have been identified as risk factors for developing chronic obstructive pulmonary disease and any type of cancer [36, 37] . Moreover, treatment-seeking smokers are often in poorer health [32, 33] . Thus, high-dependent smokers who seek treatment may construe quitting smoking as more effective for health improvement and/or maintenance than do low-dependent smokers. Consistent with the tenets of prospect theory, when people are focused on the potential benefits of a behavior, gain-framed messages may be more persuasive. More research on this preliminary hypothesis in high-dependent smokers is warranted.
The mechanism by which gain-framed messages may have been more persuasive for high-dependent smokers remains to be determined. We did not test mechanisms in the current study. However, examining participants' beliefs and attitudes about smoking and smoking cessation provide some indication of potential mechanisms that should be investigated in future research. High-dependent smokers endorsed greater anticipated difficulty remaining abstinent (p = .03), stronger perceived smoking cessation risks (p = .02), and more positive beliefs about smoking (p=.001), which suggests that they had lower quitting selfefficacy than low-dependent smokers. Loss-framed messages are proposed to convey a greater sense of threat than gain-framed messages, and presenting threatening information to individuals who perceive themselves less capable of averting the threat may result in defensive processing (i.e., avoidance or rejection of message) [16, 38] . Thus, poor smoking abstinence rates among high-dependent smokers exposed to loss-framed messages may have been due to defensive message processing. On the other hand, presenting gain-framed smoking messages to high-dependent smokers may have facilitated message acceptance. This hypothesis and the results of this study are preliminary. More research on potential mechanisms that may account for differential framing effects in high-and low-dependent smokers is warranted. An additional study limitation should be noted. The model fitting analyses used in this study may have increased the likelihood of committing type I error. An alpha level of .05 was deemed appropriate for the analyses given the exploratory nature of the study. However, this limitation should be considered when interpreting the finding that nicotine dependence moderated the effects of framed smoking messages.
This study is the first to provide preliminary support for the hypothesis that nicotine dependence may moderate message framing effects on smoking cessation outcomes among treatment-seeking smokers. These findings suggest that how smoking messages are framed may be an important target for improving cessation outcomes among high-dependent smokers who are seeking treatment. More research is needed to better understand the potential role that nicotine dependence and other smoking characteristics may play as moderators of message framing effects.
